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ABSTRACT

External Examinations for Interpal Evaluation:.
The National Board Part | Examination as a Case

Marcia Z. Wile, Ph.D.
Case Western Resarve University

This study examined the appropriatceness gfxﬁhe Hational Board of Medical
VExaminers Part | exsmination as an internal evaluation of second year
students at a midwestern medical school. Review of the JUﬁgrigjé examination
by 37 Faﬁuléy revealed that 85 percent of the itéms reflected the content

of the second year curriculum with information necessary to answer 60

percent provided in the second year teaching.i Two=thirds of the items

were first year content-related and 50 percent could be answered on--the

basis of first year material. The s;hca1's.facuity used the study data

in making policy-changing decisions.



The original purpose of the National Board of Medical Examiners (NBME)
was to develop certification examinations for the practice of medicine which
would be accepted by sﬁaté licensing b@ards.?; tiree required examinations
for certification were subsequently created, and all states except Arkansas
and Louisiana award licenses to dipiomates of the'NEHE.Z Two of the NBME
examinations (Part | and Part Ii) can be administered to undergraduate
medical students. A majority of American medical schools requires its
students to take these examinations and uses the results for promotion and/or
graduétiaﬁi In the 1975-1976 academic year, 90 of 119 medical schools in
the United States and 1 of 16 medical schools in Canada were reported to
raquireréiihar or both Part | and Part 1.5 This requirement has expanded
thé role of the NBHME to include the evaluation of undergraduate medical
education §ragram5-h

Although the NBME examinations have been used to measure the effectiveness
of medical school curricula, few studies have been reported regarding the
congruence of these examinations with an individual school's curriculum,

The NBME conducted a study in 1968 to determine the relevance of the Part |
examination to current curricula of United States and Canadian medical

séhcgis in ardér to improve future tests.” Basic science and clinical science
faculty from 103 medical schools reviewed approximately 1800 items from

six basic science

m

ubtests of recent Part [ examinations.- A yes-no response
was requested as to each item's apprapriatenésé for evaluatiﬁé student
information in the basic science courses of the reviewer's school, and its
reflecting essential kﬂ@ﬁ]édga which %;auid fééﬁire a minimum pass level.
Hinety percent of the items were considered to represent krowledge apprcpriate
for the basic sciences, and 65 percent of the itemskware detgrmiﬁéﬁ to |
contain essential content.

Medical school faculty at the University of Minnesota participated in
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an investigation to assess the relationship between a NBME Part | examination
and the school's basic science curriculum.® Each coordinator in six basic
science departments and selected faculty colleagues reviewed the content
area subtest of his discipline of the June 1571 examination. The
extent of current curricular emphasis was judged for each item, and recommendations
for future teaching amphaéis were offered. The results indicated a consistency
of most of the items fram this one examination with the curricular content.
The reviewers accepted the content of the NBME examination as a standard by which
to evaluate their curriculum. They also identified areas for additional teaching
activity!
This paper describes a study in which the Part | examination was
reviewed in terms of its relationship to the curriculum of a particular
lmediéal school and the performarnce of first and second year médiéal students.

Case Western Reserve University (CWRU) School of Medicine has required

introduction of the interdepartmental system of teaching in 1352.7 In this
curriculum faculty from several disciplines taught content reldted to a

SpéEiFiE organ system through the organizational unit of the subject ;aﬁmittae. 
The curriculum was divided into three phases: Phases_l and 2, §@mprisiﬁgrtw@'and
onEéhaiF'yearé of pre-clinical :urr?cﬁluﬁ; and Phase 3,:encampassing one and
one-half years of clinical a@tivitiés.r !nitialiyj students took Pa-t |

at .the zampietfoﬁ of their basic sciénie activities in the third year, and

Part Il at the end of the fourth year. Both examinations were considered

to be external assessments with scores recorded 5ut not used for ﬁr@m@tion
purposes. The faculty rezégﬁigedrthat the ihtagratzﬁ subjagt c@mmittee teaéhing
différad méfkédiy from traéiti@nal meéiéal séﬁcé],zurriéulag and did want
7tcrdétérmine if the students could qualify on a nétionai certification .
_examination. With the curricular revision of 1968 came a change in the use N

of t' < Part | examination. The basic science curriculum was shortened to
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two years and zhe_studenté viare required to take Part | at the end of the
second year (Phase 2) as the second year compreh&nsive. Thus, this examination
became an internal as well as an external evaluation tool.

In 1370 the NBME changed its policy to permit students to take Part |
at the end of the first yéargg Four Fir%tryear CWRYU students took Part |
in 1971, while 40 percent of the first yeér students took this examination in
1974. During ﬁhis period apﬁréximate}y 56 percent passed. These students
en:ered thE’SéEQﬁd year of medical school having passed the zémprehensive
examination without having expériaﬁéeé the Phase 2 curriculum. Since a
considerable proportion of the students could pass the Part | examination,
the appropriateness of this examination as an internal assessment for the
seconid year was questioned,

This concern about the NBME Part | as an evaluative instrument
resulted in a pilot study conducted by the author in 1974. Eighteen faculty
members from 12 of the 13 second ;é;}msgbject committees examined the June 1973
NBME Part | examination in relation to the content and teaching activities in
Phase 2. These reviewers considered approximately 75 percent of the items
to be relevant to the Phase 2 curriculum and information sufficient to
answer 53 percent of the items was included in the second year teaching.

The Subcommittee on Intellectual Environment aﬁd Evaluation of the Séhog]'s
Committee on Hé§i§31 Education gﬁd@rsed an axpéndeé:study, conducted in
May 1975, which was designed to answer the following questions:

1,_ T@'Qhat extent does the NBME Part | examination correspond to
the aaﬂcént of ﬁha first year (Phase 1) and the second vear (Phase 2)
curriculum of the CWRU Sc¢hool of Hed?;ine?

2. To what extent does the teaching in the Phase | and Phase 2 subjgzt_
z@mmittééé émphasf:e iﬁFQ%matiaﬁ necessary to answéf ﬁhe Etéms‘in the NBME-
Part { exéﬁinatioﬁ?r

3. What is the level of pefformgﬁﬁe'éf Phase 1 and Phase 2 CWRU medical

e PR e _

students on.all items reviewed?




Method

The seven subtests (anatomy, behavioral Siiéﬁi%E,AbiGEhEm;SEFyg micro-
biology, pathology, pharmacology, and phyé?@iagy) of the NBME Part |
examination administered in June 1974, were reviewed by 37 subject committee
chairmen and teaching faculty representing the 7 Phase 1 and 13 Phase 2
subject committeas, Each person judged every item as refevant or not
relevant to the content of his particular subject committee. If the item
were content-related the reviewer was asked to indicate one of the following:

1. If information necessary to answer the item was taught in the subject
committee which he represented.

2. IF’fﬁFormatiDn necessary to answer the item was not taught in
his subject committee.

32 If the reviewer did not know if information necessary to answer the
item was taught in his subject committee.

Additionally, the reviewers were encouraged to identify those items
which wers ambiguous, trivial, or had an incorrect answer indicated. They
were also requested to specify the iareas taught in their subject committee
teaching which were not tested by this parti;ulaf NBME examination.

This examination was taken by 121 second year students (class of 1976)
and 16 first year students (class of 1977). An item anaiisis of the |
performance of both the second year and first year CWRU séudEﬁtS which
reported the percentage of correct answers for the local group and the natiénal
ngéréﬁcg group was obtained from the NBME, .

There was a total of 1029 items in the”ﬁ@tai test, but 41 were deleted
by the NBHE because of the items' poor ﬁéff@rméﬂé&-— The indfvidﬁai faculty
réviewﬁ were summarized to generate a final judgmentvFgr Egéh of the 988
items. If at least one Faau]ty member ;QﬂSidéFédrthé f;em't@iberraieﬁant,”'

it was categorized as relevant. If at least one reviewer indicated the

_relevant subject was taﬁght, the item,wasrciaSsiFEEd,ésrbeiﬁg,taugﬁt!
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In all Eéses the iﬁtaﬁt was to include items as related to the CWRU
curriculum, not to exclude them. Each item was assigned to one of four
categories: not relevant, relevant and taught, relevant and not taught,
and relevant and don't know if taught. An analysis was completed for Phase
I items, Phase 2 itgms,>and combined FhéSéland Phase 2 items. This was
done for the total test aﬁdrééih of the seven subtgsts! Total test and
subtest mean scores obtained by first year and second year students were
calculated for both Phase 1 items_and Phase 2 items in the feur categories,
and comparisons were made between the Firét yéaﬁ and sgianﬁ year students’
performance.
Results: Content Relevance and Content Taught
Table 1 presents the number of items in the totai test which were
assigned to each category. The i5 Phase | reviewers considered 32 pe#ientr
of the 988 items unrelated to the Phase 1 curriculum and 68 percent related
to the content of at least one Phase | subject commnittee. Information
necessary to answer 5] percent of the items was taught in the first year.
In the judgments of the 22 Phase 2 reviewers, almost 15 percent of the items
were not related to the Phase 2 curriéu}um; and 85 percent were relevant to
the content of at least one Phase 2 subject committee. Sixty percent of
the items could be answered ba;eé énihétrgﬁiign ﬁrcvidéd in the second year.
When the reyiéws'a? the Phaséri'anéthSSE'Zrfggulty were”cambined, the
‘results indicated tha; 2.7 percent of the items were not related to either
Phase, Whiierizjz percent were rélaﬁgd to thé éénténﬁvaf at least one
 Phase | or Phase 2 subject ;ammittee,'the information necessary to

" answer these items was not taught in the curriculum of the first two years.

Eigh;yéfivErperﬁent of the items were related to the content of at least

one Phase | or Phase 2 subject committee, and the information necessary
‘to answer these items was taught.in one crrﬁare subject committees.

.. The percent of items in each of the seven subtests related and not =




Category

"~ HNo.
" No.

Ho.

No.

of items
of jtems

of items

of items

Table |

Glassification of NBME Part 1 (June 1974) Items

Phase |

not relevant 315 (31.9%)
relevant and taught 501 (50.7%)
relevant and not taught 118 (11.9%)

relevant and don't know 54 ( 5.5%)

146 (14.8%)
590 (60.0%)
243 (25.0%)

9 ( 1.0%)

Phase | and Pha%gfz
27 ( 2.7%)
121 (12.2%)

840 (85.0%)




data are summarized in Table 2. In this particular NBME examination, 98.6

two year curriculum and had teaching emphasis. Approximately 90 percent of
the anatomy, biochemistry and pathology items warairelatéd to and taught
in the first or second year. Only 74 percent of the pharmacology items
and had information taught in the Phase 1 and Phase 2 curricula.
Phase | related and taught items ranged from | pérceqt far
behavioral sciences to 82 ﬁerseﬁt"far microbiology. Information related to
épproximately 75 percent of bfo;hemiéfry and physi@log§ items, and 7
approximatelyVSB pEFCéﬁtréF pathology and pharmacology items was taught. e
More items were related to the content of the Phase 2 subject committeesvand
waré emphasized in the teaching. The greatest representation was in physiology,
followed by pathology and anatomy. Tihe least was in microbiology.
Tﬁe.faculty reviewers from Phase 2 were asked to-list topies-or areas

taught in their particular subject.committees which had not been covered
in the NBME examiﬁatfaﬂ, Among the identified topics were: head and neck
anatomy and neuroanatomy, child development and adult psychopathology,
valvular disorders, esophageal and intestinal motility and associated
éathaphysiolagy, and mechanisms underlying development of acidosis in renal
disease. The reviewers also dgsignatéd those items which were ambiguous,
;rivial;rér poor quality. Many of the items considered to be "poor!!
questions by the CWRU faculty a priori were included in the 41 items deleted
by the National Board on the basis of performance of the national group;
Results: Studéﬁt Performance |

| Mean Sééfaé were caléulated for first year student and secund year
"student7p3Fermance in the Foll?wfné‘éatego#ies: ?hase i—rélgvant‘andi

taught items, Phase l-relevant and not taught items, Phase l-not relevant items,

Phase 2-relevant and taught items, Phase 2-relevant and natvgéughgﬁit3m5;V ;




.Table 2

. Percent of Content-Relevant and Taught |tems

Subtest Phase 1 Phase 2 Ph§551§nd Frhé;sé’ 2

EAﬁétGmY , ' ke.2 o 77.6 90;9
Behavioral Sciences 0.7 61.5- 51,5
Biochemistry ?7,1, Li 4 90.3

17.6 86.8

oo
M
el

Microbiology
79.5 91.1
53.6 74.3
81.3 98.6

Pathology 37.

Lo ~J

Fharmagalégy 33.

-~

Physiology 75.

11




and Phase 2-not relevant items. A t-test for independent samples was
used to make comparisons between differences in mean scores of the Phase |1
and Phase 2 students in each classification.

The results of these aﬁa1953§ are summarized in Table 3. Second yea?
students achieved statistically significant higher scores than did first
year studénts in three categories: 1) items relevant to the content of
the saééﬁd year with teaching emphasis in the second year subject éémmittees,

| 2) items related to the first yéar currigu]gmi but not taught in the first
year; and 3) items not relavant to the first year curriculum. fhe highér

performance by the second year students in the second category could

teaching emphasis in the first year may have had curricular emphasis in
the second year. In therthi}d category, many of the items not related
rt@;éhase | could have been related to the Phase 2 content. |
Independent sample f’tESE:SQmPSFiSDﬁS were made between the perFérmaﬁcg
.on content-related items which were taugﬁt and content-related items which °
were not taught. Both first and second year students obtained statistically
'sjgﬁiFi;aﬁt}highér scores on items whose content was related to the PhéSé
1 curriculum and taught than on'items whose content wés related to the‘Phase
1" curriculum but not taught. Se:and year. students achieved statlst;cally
significant higherrsiéres on Phase 2 related and taught items than on Phase
2 related items whose EOﬁtEnt was not taught. There was no difference
|n‘the mean scores of first year stgdentson |fem5 related to Phase ZHV
whether with or without teaching emphasis. Tab]es b ahd Evprgsent'thése findings. -
Discussfcﬁ | | | o |
4 The,inférmacicn generatad'byAthé Facu]ty review Df,tha NBME Fart'i
examination Fevealed that much of what was-asked was not taught in the
second year CWRU Eurrlculum Dn]y SD pEFEEﬁt of the qUEStIOﬁS Eould be -

‘*"aHSWEFEd by |nformat|on prcvnded ln the Phase E sub;ect tommlttaes Thefe We
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Table 3

B PerFarman;e of Segand Year Students Campared to F’erﬁ;rman;e D’F
Flrst Year StudEﬁts TDta] Test . :

vCateg@rZ ) R . o - 1tems - .
Phase I-reievant and taught items S os01 o -0.87° . . N.S.

[t
,‘ fo.

'réithaSE I-relevant and not ﬁagght items 18 2 53”'7 7’<iD1 -
©Phase l-not relevant items .. . 315 58 <.00l
Phase 2-relevant and taught items 580 ' 5.81  <.001

"Phase 2-relevant ané not taught items . 243 - -0.43 = N.S.

" Phase 2-not relevant items ' ' 146 _-0.64 - N.S:




Ta%fan 

Performance on Ph333'1 ReJevaﬁtlItéms‘énd
o , Taught Compared-to Phase 1 Relevant |tems
RO R ‘and 'Not Taught S : R

_“First Year Students . - 7.7 4,001

Second Year Students = 4,58 . £0001




Table 5

“Performance on Phase 2 Relevant ltems and Taught
Compared to Phase 2 Relevant ‘ltems and Not Taught

First Year Students . . -1.92 ~N.S.

"Second Year Students I : - 3.20 <ot




Signifigsht'areas whizh.wefe ﬁaught in Ehe secaﬁd-yéaf, but were not -

in thIS examination. Yet the Part l examination was being used as -

R,

the SEEQﬁd year EDmprEhEﬂSlvE Thls dnsparaty batween the content of the

s

- Natlonal Board examlﬁation and the CWRU currlculum xnf]uen;ed many StthﬁtS -
'?0‘5ﬁéﬁd argreat dea] of time preparing'%gr the examfnatfaﬁ aﬁdVWEfé divErtedi*
Fr@m>paﬁtféfﬁatiﬁg iﬁ!théﬂcurriculum.duriég'therlast two or thrée ménths;
of the second yéér;. | |

A considerable number -of first year %ﬁudenﬁs-was éble to.éass:thé ?art
| axamination at the end of Phaée I_V The Faiuity review iﬁdfzéﬁéd thét SDV

pEFCEnt afthe questions could be answered on the basns éF the Flrst year

s, course matérial Studénts passing *he National Eaard at the end of the'
first year were also passing the saaand‘year:;amprehensive before the'
second year bégan | |

[ﬁ terms af,péﬁférméﬁce‘éﬁ the National anrd,egaminatiaﬁ,'secénd year

‘student 5 scored hlgher than F:rst year students on ltems whose contenf wa g,,f“

related to and taught :n'Fhase 2~subgéct iommnttees; an 5tems»ra]ated to
Phase:l, but not t%ught; and on Phaée léﬁ@n—relaﬁéd iEEms. Bgtﬁ'?ifst
and second year. students EEhIEVEd hlgher scores on ite ems . whase Eéﬁtéﬁt_ﬂESAﬁywwuw

related to and taught in the|r FESpECﬁIVE subject §omm|tteEs than an items

- which were content r’élatedg but ngt,taughti ~Teaching made a d?FFerénceL

‘The data framrthis study were submitted to the Subcommittee,gn i%teIIectué['
Environment and?Eyé?uét%ég_4 The Subé@hmitte%’s charge was to EEQEéw;thé"
:cugfent methods offéQalgatiﬁé student perfoﬁmg?;e;,té asséés éhéf%iinfiuancé'~'!
on the Inte]léc;@é];z]imazerofathérszﬁoél, and to recommend changes in paiiiyr

7which would improve the overall evaluation pracess'aﬁd,the}inte]iectual_

c]imata; The résgitszaf this study were- included iﬁ the Subzaﬁmittéeis*'

',preseﬁtatucﬁ EGHEEFﬂlﬁg the Nat|0nal Baard Faft l at .a. FECU]EY student

' 5?§0]]quy he]dxn June1975 The dISCUSSIDﬁ and feedback gEﬁeréted fFOm




:thié aéetiﬁg_resulted in'twérrécémméﬁdégibﬁé gy.tﬁa Subcgmmittae:».”
1. That the Facu]ty no IDHQEF.FEQUIFE CWRU medical Students ro take
tharNBME Part | esam;natxgng |
2. Thét a requ;red Phase 2 :Qmprehensn;e examunatn@n created byrthe
VFEEUTEY be adm|n|stared at the campletlan of Phase 2. | |
These FEﬁammendatians were appravad by the’ Ccmmlttee on HEdlﬁal
Education aﬁd were suhsequént]y presented to tha General Faéultyi After
' gxéEﬁS}Vé discussions at’ two meet:ngs in OEtaber ]975, thE'GéﬁéFE]'FECU]tY
r:vated to ac:épt the récommendations. Startnng w:th tha class of 1979, CNRU
- se§0ﬁd year studEﬂ*s Wt11 take an.iﬁtérnaliy developéd examlnatlén at the
end QF Phase 2 and tha NBH& Part l ‘examination Hill,nct be TEﬁU!Eéd?r -
Conclusion -~ ‘ |
| The,réviéw QF the NEHE Parﬁ | by the cwau Faﬁu]ty had an nmpact
decnsuen-maklng and determlnatlan of pclu;y Although the Natlcna] Bgard:'
~exam|natrans had been requnrgd for more than two decadés, there had'n@t'

been a Sygtématlzgd review of,these Examiﬁatioﬁs in relatian ‘to tha CWRU

: éurﬁizﬂium : As a cansaquente DF th:s study, the Faﬁu]ty FEEGinged th’t the

'—Fgr lntarna] stuﬂent eva]uat:On The ulty d22151an emphasnzgd that

v,,lﬁEEFﬁa]EVé]uétliﬁloF CHRU students sheuid be- the respaﬁsublllty DF the ff-3

. SEhGDl'S Faéu]ty and not ]eFt to an DUtEIdE agency
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